8 



^% ' 
Applicant 

Appl . No . 

Filed: 

For: 



PATENT 
1928-0154P 



IN THE U.S. PATENT AND TRADEMARK OFFICE 
Ben To Fan WONG Conf . : 

10/721, 095 Group: 
November 26, 2003 Examiner: UNASSIGNED 

END CAP ASSEMBLY 



LETTER 



Commissioner for Patents January 22, 2 004 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 

§ 1.55(a), the applicant(s) hereby claim(s) the right of 
priority based on the following application (s) : 

Country Application No, Filed 

GREAT BRITAIN 0228010.5 November 30, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-244 8 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLAS CH & BIRCH, LLP 



KN/mlr 
1928-0154P 




McKinn^y Mui^fcy, #32,334 
P.O. Box 747 

Falls Church, VA 2'2040-0747 
(703) 205-8000 



Attachment (s) 



(Rev. 09/30/03) 



HAL 



4^ 




Office 



4* 



/0/7Z/,095' 

TOVRSTOR IN PEOPLE 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with tihe patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name ais that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




An Executive Agency of the Department of Trade and Industry 



Patents Form 1/77 



Patents^Act 1977 



Request for grant of a patent 

(See the notes on the back of this form. You can also get 
an explanatory leaflet from tbe Patent Ojfi^ce to help 
you fiU in this form) 



i 



I 




I 3 0 NOV 2002 • I 
L«/PORT I 



The Patent Office 

Cardiff Road 
Newport 
GwentNP9 IRH 



1. Your reference 

MRH . Pp4745GB . , ^ 



2. Patent appUcation number rNOOQAiOC^ 
OT^ePaten^OmcewiajmintbispartJ < g ^Qy 200^ U^^OV^ I ^ 



3 Full name address and postcode of the or of Johnson Electric S . A . 
each applicant r«n^^//"^«/^s«^rm''««^ Rue Fritz^Courvoisier 40 

CH-2300 La Chaiix-de-Fonds 
Switzerland 

Patents ADP number Cifyou know it) O^v-O V CX:>^ 

If the applicant is a corporate body, give the Switzer land 
country/state of its incorporation 



4. Tide of the invention 

End Cap Assembly 



5. Name of your agent Marks & Clerk 

"Address for service" in the United Kingdom 27 Imperial Square 

to which ail correspondence should be sent Cheltenham GL50 IRQ 

(incltuling Ibe postcode) Engl and 



Patents ADP nimiber Of you know it) 



18014 



6. If you are declaring priority from one or more 
earlier patent applications, give the coxintry 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application nimiber 



Country Priority application number 

(if you know it) 



Date of filing 
(day / month /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of cariicr application 



' Dace of filing 
(day / month /year) 



Is a Statement of inventorship and of right 
to grant of a patent required in support of 
dliS request? (Answer 'Yes' if: 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. . 
See note (d)) 



Yes 



Patents Form 1/77 



Patents Form 1/77 



9. Enter the number of sheets for any of the 

- fGllowing items you are filing with this. form. 

Do not count copies of the same document 


/ 


Continuation sheets of this form 
Description 


0 


Claimrs) 




.Abstract 
Drawingr^) 


1.. 


10. If you are also filing any of the following, 
cnr^* hoxv manv a&ainst each item. 

Priority documents 




Translations of priority documents 




Statement of inventorship and right 

to grant of a patent (Patents Form 7/77) 




Request for preliminary examination 

nnri sc3.rch rPatents Form 0/77} 


\ 


Request for substantive examination 
(Patents Form 10/77) 




Any other documents 

(please specify) 




11. 


Signature 'l^fllhl/, ^. (^t^jJL Date 

Marks & Clerk 29th November 2002 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


Mr M R Higgins 
01242 524520 



Warning 

After an application for a patent bos been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 197.' , You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kirigdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them, 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(sj. Any continuation sheet should be 
attached to this form.. 

d) If you have answered 'Yes' Patents Form 7/77 will need to be filed, 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office, 



Patents Form 1/ 



/ / 



~) ^ ■ DUPLICATE 

End Cap Assembly 

This invention relates to electric motors and in particular, to an end cap for a pmdc 
motor. 

5 

Two speed pmdc motors are known where the speed change is obtained by using a 
three brush construction where one brush is common and the other two brushes are 
selectively used for low speed or high speed operation. 

10 The low speed brush is generally located 180*" opposite the common brush and the 
high speed brush is located between the other two brushes, generally about 90** from 
the common brush. Such an arrangement works well for a single dkection motor but 
for a two speed bi-directional motor, there is a big difference in the no load speed 
between clockwise and counterclockwise high speed operation. This has been 

15 generally tolerated as a failing of a two speed pmdc bi-directional motor. 

Attempts to correct this undesirable characteristic include the use of two high speed 
brushes, one for each direction, resulting in a four brush system. This provides a 
satisfactory solution but the four brushes are fixed to the end cap assembly in 
20 predetermined spatial locations. The speed of the motor in high speed mode can be 
adjusted slightly by changing the angular displacement or location of the high speed 
brushes with respect to the common brush. As end caps are molded parts with the 
brush cages being an integral part of the end cap, to change the speed of the high 
speed mode required a new end cap to be formed requiring a new end cap die, etc. 
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30 



Thus, it is desirable for an end cap which can be assembled with two brush cages at 
fixed locations and having the option to add one or two additional brush cages which 
can be located within a predetermined angular displacement from the fixed location 
brush cages. 
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having a first brush cage, a second brush cage spaced from the first brush cage by 
180^ and provision for locating a third and a fourth brush cage at a desired location 
35 circumferentially between the first and second brush cages. 



Preferred and/or optional features are set forth in the dependent claims. 



By using an end cap assembly of this type, the same end cap assembly can be used 
with all 4 brush configurations, as well as 2 brush and 3 brush configurations which 
leads to a substantial reduction in inventory, better utilization of parts and 
standardization of assembly procedures. 

One preferred example of the invention will now be described by way of example 
only, with reference to the accompanying drawings in which: 

Figure 1 is a partial sectional view of a miniature electric PMDC motor incorporating 
an end cap assembly according to the present invention; 

Figure 2 illustrates an inside view of an inner part of the end cap assembly; and 

Figure 3 is a section view through a part of the inner part of Figure 2. 

Figure 1 is a partial sectional view of a miniature PMDC motor 10. The motor has a 
tubular steel housing 12 with two open ends. One end is closed by a single piece 
moulded plastic or resin end cap 14 supporting a first bearing 19. The other end of 
the housing is closed by a two part moulded resin end cap 16. End cap 16 also 
supports a bearing 20. Located within the housing is a rotor 22 comprising a motor 
shaft 24 joumalled in the bearings 19, 20, a rotor core 26 wound with rotor windings 
(omitted for clarity) and a commutator 27 to which the rotor windings are terminated. 

End cap 16 has an outer part 28 and an inner part 30. The outer part 28 supports the 
bearing 20, motor terminals and noise suppression components. The inner part 30 
supports further noise suppression components and the brush gear. The outer and 
inner parts are held together mechanically by posts on the outer part which are glued 
or welded (e.g. by ultrasonic welding) onto holes in the inner part. The two parts are 
electrically connected together by mechanical type connections which grip 
corresponding connections when the two parts are pressed together. 

The inner part 30 is shown m plan view in Figure 2 where four chokes 32 and 
capacitors 34 of the noise suppression components can be seen. Four brushes 35, 37, 
39, 41 and brush cages 36, 38, 40, 42 are also visible. Each brush has a shunt 44 
which is welded to a connector plate 46 which has a slot which straddles and grips an 
end of a choke wire to make electrical connection therewith. The connector plate is 
located in a recess 48 next to the choke and connection with the choke wire is made as 
the connector plate 46 is pressed into the recess 48. 
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Brush 35 and its brush cage 36 is designated as the common brush as it is always 
connected to the power supply when the motor is operating. Brush 37 is designated 
the low speed brush as it is connected to the power supply when the motor is 
5 operating in the low speed mode, either direction. Brush 39 is designated the high 
speed clockwise brush as it is connected to the power supply only during high speed 
clockwise operation and brush 41 is the high speed counterclockwise brush as it is 
connected to the power supply only during counterclockwise high speed operation. 

10 Brush cages 36 and 38, the common cage and low speed cage, respectively, are 
integrally moulded into the inner part. The basic inner part 30 is an annular brush 
card with the two integrally moulded brush cages. Connection buses 49, 50, 51, 52 
may be moulded into the brush card with connection terminals extending axially 
outwardly for connection to the outer part 28 as required. Choke holders 54 are also 

15 integrally moulded to the brush card. There are two planar areas 56, symmetrically 
located adjacent the common brush cage 36. Each area 56 has an arcuate groove 58. 
These areas 56 are where the high speed cages 40, 42 are to be located and fixed to 
the brush card. The high speed brush cages are separate moulded cages which, during 
assembly, if needed, are fixed to the brush card by known means such as epoxy resin 

20 adhesion or ultrasonic welding. 

As shown in Fig. 2 and in Fig. 3, where the high speed CW brush assembly is shown 
in cross-section, the high speed brush cages 40, 42 have a generally tubular shape 
with a square cross-section. The axially inner wall of the cage has a slot 60 for the 

25 shunt 44 of the brush which is slidably received within the cage and extends radially 
inwardly under the urgings of a spring 62 bearing against a brass clip 64 closing the 
radially outer end of the cage. The axially outer surface 66, the lower surface as 
shown in Figure 3, of the cage has a circumferentially extending transverse projection 
68 which engages the arcuate groove 58 in the brush card. This sets the precise radial 

30 distance of the cage fi^om the motor axis. A further projection 70 at the rear of the 

The precise circumferential location of the high speed cage 40, 42 with respect to the 
common brush cage 36 can be set during assembly within the planar area 56. In the 
35 embodiment shown, the high speed brush cages 40, 42 can be located within the 
spatial angles of 75° to 90"*. This means that the angle between the radial center line 
of the common brush and the radial center line of the high speed brush is between 75"* 
and 90°. The radial center line passes through the center of the end cap which 



corresponds to the rotor axis in use and through the center of the brush/brush cages. 
The precise angular positioning can be easily set using an appropriate assembly jig. 

Thus, two, three and four brush end cap assemblies can be produced using a single set 
of end cap dies and for three and four brush systems, the precise angular displacement 
of the third and fourth brushes can be varied according to application needs without 
requiring new dies or parts or other changes to the end cap except as can be arranged 
during the assembly process. 

The embodiment described above is given by way of example only and various 
modifications will be apparent to persons skilled in the art without departing from the 
scope of the invention as defined in the appended claims. 



Claims 



1. An end cap assembly for an electric motor comprising; 

an outer part supporting a bearing and motor terminals; and 
an inner part having 

a first brush cage, a second brush cage spaced fi-om the first brush cage by 
180^5 and provision for locating a third and a fourth brush cage at a desired location 
circumferential ly between the first and second brush cages. 

2. An assembly according to claim 1, wherein the first and second brush cages 
are integrally molded with the inner part. 

3. An end cap assembly according to claim 1 or 2, wherein the third and fourth 
brush cages are locatable angularly spaced between 75° and 90° fi-om the first brush 
cage. 

4. An end cap assembly according to claim 1, wherein the third and fourth brush 
cages are fixed to the inner part by an epoxy resin. 

5. An end cap assembly according to claim 1, 2 or 3, wherein the third and fourth 
brush cages are molded resin parts and are joined to the inner part by ultrasonic 
welding. 

6. An end cap assembly according to claim!, wherein a detent is formed between 
the third and fourth brush cages and the inner part which detent radially locates the 
third and fourth brush cages so that each of the brush cages has a corresponding part 
located at an equal radial distance fi-om a central axis of the end cap. 

7. An end cap assembly according to claim 6, wherein the detent means 
comprises projections on an axially outer mating surface of each of the third and 
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of the inner part and the locating surface is juxtaposed the mounting surface of each 
of the third and fourth brush cages to set the radial distance while allowing the 
circumferential spacing to be determined during fixing of the third and fourth brush 
cages to the inner part during assembly. 

8. An end cap assembly according to any one of the preceding claims, wherein 
the inner and outer parts have noise suppression components. 



9. An end cap assembly according to claim 8, wherein the noise suppression 
components of the inner part includes chokes connected to shunts of brushes slidably 
mounted in the brush cages by way of a link connector which makes a mechanical 
type connection with the choke. 

10. An end cap assembly for an electric motor substantially as hereinbefore 
described with reference to the accompanying drawings. 



Abstract 



An end cap 16 for a miniature electric pmdc motor has two fixed brush cages 36, 38 
moulded integrally with the end cap and two separate brush cages 40, 42 which are 
attached to the end cap 16 during the assembly process. The angular separation of the 
fixed brush cages 36, 38 and the separate brush cages 40, 42 is determined during 
assembly so that the angle can be adjusted to suit the application of the motor. 



Figure 2 



